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Streptococcus pneumoniae, or “pneu-
mococcus,” causes pneumonia and 

infections of the brain and blood that 
are responsible for significant mortality 
in children under five years as well as in 
the elderly. Pneumococcal diseases are a 
major public health problem worldwide. 
S. pneumoniae is responsible for 15–50% 
of all episodes of community-acquired 
pneumonia, 30–50% of all cases of acute 
otitis media, and a significant proportion 
of bacterial meningitis and bacteremia. 
S. pneumoniae kills at least one million 
children under the age of five every year, 
which is more than malaria, AIDS and 
measles combined. More than 70% of 
the deaths are in developing countries. 
In 2007, pneumococcal pneumonia was 
the leading infectious killer of children 
worldwide. Perhaps more importantly, 
pneumonia remains the leading killer 
of children in India. A recent UNICEF 
publication estimated that 410,000 chil-
dren under age five years die of pneumo-
nia each year in India, and recent data 
shows that an estimated 25% of all child 
deaths in India are due to pneumonia. 
The fact that this high burden of pneu-
monia has remained undiminished in 
India in spite of economic growth and 
decline in child mortality due to other 
diseases is a reminder of the impor-
tance of tackling pneumonia head-on 
with dedicated resources. The burden of 
pneumococcal meningitis, which consti-
tutes about half of all childhood menin-
gitis cases in most settings and a greater 
proportion of meningitis deaths, makes 
it difficult to avoid the conclusion that 
the pneumococcus is responsible for one 
million child deaths each year. Global 
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Alliance for Vaccine and Immunization 
(GAVI) has offered to supply PCV at 
a cost of 0.15–0.30 USD/dose to India 
for inclusion in the national immu-
nization schedule and commits to 
extending this support until the year 
2015. Pneumococcal vaccination in 
not recommended in children aged five  
and above.

Pneumococcal Conjugate  
Vaccine: A Newer Vaccine  

Available in India

Streptococcus pneumoniae or “pneumococ-
cus,” causes pneumonia and infections of 
the brain and blood that is responsible 
for mortality in children under five years. 
Pneumococcal diseases are a major pub-
lic health problem worldwide.1 S. pneu-
moniae is a Gram-positive encapsulated 
cocci. Based on differences in the com-
position of the polysaccharide capsule, 
about 90 serotypes have been identified. 
The capsule is an essential virulence fac-
tor. The majority of cases of pneumococ-
cal diseases in infants is associated with 
a small number of these serotypes, which 
vary by region. Pneumococci are trans-
mitted by direct contact with respiratory 
secretions from patients and healthy car-
riers. Although transient nasopharyngeal 
colonization rather than disease is the 
normal outcome of exposure to pneumo-
cocci, bacterial spread to the sinuses or the 
middle ear, or bacteremia following pen-
etration of the mucosal layer, may occur 
in persons susceptible to the involved 
serotype. Pneumococcal resistance to 
essential antimicrobials such as penicil-
lins, cephalosporins and macrolides is a 
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expanded use of life-saving pneumonia 
vaccines.

Pneumococcal Conjugate  
Vaccines (PCVs)

PCVs were developed primarily to address 
the problem of low immunogenicity of 
the polysaccharide vaccine in children 
below the age of two who are at high risk 
for pneumococcal disease. Conjugation 
of the pneumococcal polysaccharide of 
varying number of serotypes has been 
done with CRM197 protein, protein D 
of non-capsulated Hib, DT and TT and 
finally Meningococcal Outer Member 
Protein (OMP). The only PCV licensed 
to date in India is CRM197 PnC-7v 
(henceforth referred to as PCV7, Pfizer) 
containing polysaccharide antigen of 
serotypes 4, 6B, 9V, 14, 18C, 19F and 23F 
linked to CRM197.12 The landmark ran-
domized controlled northern California 
Kaiser Permanente Vaccine (NCKP) trial 
in the US in around 40,000 children with 
three primary doses at 2, 4 and 6 months 
and a booster at 12–15 months demon-
strated 95% protection against IPD due 
to vaccine serotypes, 89% protection 
against any serotype, 4% protection 
against clinically diagnosed pneumo-
nia, 30% protection against radiological 
pneumonia, 6% protection against acute 
otitis media and 20% protection against 
placement of tympanostomy tubes over 
a five-year follow-up period. No serious 
adverse effects were noted, while only 
15–20% of the vaccinees had local side 
effects.13

Till recently only 7-valent pneumo-
coccal conjugate vaccine (PCV7) and 
unconjugated pneumococcal polysac-
charide vaccine (PPSV 23) were available 
in India. However, in mid 2010, a new 
13-valent conjugate vaccine (PCV13) was 
launched in India. PCV 13 has replaced 
PCV 7 world over, including India. PCV 
13 contains six additional strains (i.e., 
1, 3, 5, 6A, 19A and 7F), which protect 
against the majority of the remaining 
pneumococcal infections. Another PCV, 
a 10-valent pneumococcal conjugate vac-
cine (PCV10) from GSK is now available 
internationally and soon will be available 
in India too.14

serotypes 1 and 5 accounting for 30% of 
invasive pneumococcal disease.6 It is also 
known that the serotypes causing pneu-
monia and otitis media differ from those 
causing invasive pneumococcal disease 
and usually reflect those serotypes pres-
ent in nasopharyngeal carriage.

Studies conducted in many parts of the 
developing world have consistently shown 
the two leading causes of bacterial pneu-
monia to be S. pneumoniae (pneumococ-
cus) and Hemophilus influenzae type b.7,8 
In 2007, pneumococcal pneumonia was 
the leading infectious killer of children 
worldwide. Perhaps more importantly, 
pneumonia remains the leading killer 
of children in India. A recent UNICEF 
publication estimated that 410,000 chil-
dren under age five years die of pneumo-
nia each year in India, and a recent data 
shows that an estimated 25% of all child 
deaths in India are due to pneumonia.9

The fact that this high burden of 
pneumonia has remained undiminished 
in India in spite of economic growth 
and decline in child mortality due to 
other diseases is a reminder of the impor-
tance of tackling pneumonia head on 
with dedicated resources. The burden of 
pneumococcal meningitis, which consti-
tutes about half of all childhood menin-
gitis cases in most setting and a greater 
proportion of meningitis deaths, makes 
it difficult to avoid the conclusion that 
the pneumococcus is responsible for one 
million child deaths each year.10 This is 
more than any other pathogen, includ-
ing Plasmodium falciparum. Clearly this 
is the most important new target for 
childhood vaccination in developing 
countries. As advocates for child health, 
individual pediatricians and the Indian 
Academy of Pediatrics should urge the 
Indian Government to develop a process 
and timeline for introducing pediatric 
pneumococcal vaccine. Meta-analysis 
of four high-quality, randomized, con-
trolled trials of pneumococcal conjugate 
vaccines suggests that about 30–40% 
of all severe pneumonia in children are 
likely to be pneumococcal in origin.11 
Based on the available data and policy 
options before it, India can take several 
important steps to prevent pneumonia 
and improve child survival through the 

serious and rapidly increasing problem 
worldwide. Facilities for laboratory diag-
nosis of S. pneumoniae, based on growth 
in traditional culture media, are available 
in laboratories for routine clinical micro-
biology, whereas serotyping is performed 
only in reference laboratories.1

S. pneumoniae is responsible for 
15–50% of all episodes of community-
acquired pneumonia, 30–50% of all cases 
of acute otitis media and a significant pro-
portion of bacterial meningitis and bac-
teremia.2-4 However, based on available 
data, acute respiratory infections kill an 
estimated 2.6 million children less than 
five years of age annually. S. pneumoniae 
kills at least one million children under 
the age of five every year, a sum that is 
more than malaria, AIDS and measles 
combined. More than 70% of the deaths 
are in developing countries.5 In Europe 
and the US, pneumococcal pneumonia is 
the most common community-acquired 
bacterial pneumonia, estimated to affect 
approximately 100 per 100,000 adults 
each year. The corresponding figures for 
febrile bacteremia and meningitis are 
15–19 per 100 000 and 1–2 per 100,000, 
respectively.1 The risk for one or more 
of these disease manifestations is much 
higher in infants and elderly people. Even 
in economically developed regions, inva-
sive pneumococcal disease carries a high 
rate of mortality; for adults with pneumo-
coccal pneumonia the mortality rate aver-
ages 10–20%, while it may exceed 50% 
in the high-risk groups. Pneumonia is by 
far the most common cause of pneumo-
coccal death worldwide.1

Out of 90 serotypes of S. pneumoniae, 
a handful is responsible for most cases 
of invasive pneumococcal disease (IPD). 
Serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9A, 
9N, 9V, 10A, 12F, 14, 15B, 18C, 19A, 
19F and 23F are responsible for 85% of 
invasive pneumococcal disease in the 
developed world.4 Children under the age 
of two years are at greatest risk for inva-
sive pneumococcal disease. Results of the 
Invasive Bacterial Infection Surveillance 
(IBIS) study in patients with invasive 
pneumococcal disease (IPD) indicate 
that serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 
9A, 9N, 9V, 10A, 12F, 14, 15B, 18C, 19A, 
19F and 23F are the most prevalent, with 
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24–59 months should receive a single dose 
of PCV13.

Children incompletely vaccinated 
with PCV7 or PCV13. Infants less than 
24 months should receive one or more 
doses based on the number of doses of 
PCV7 received to date and the age of the 
child.

Children who have received four 
doses of PCV7. A single dose of PCV13 
is recommended for all children 14 to 59 
months of age.

Children 6 to 18 years of age with 
high-risk conditions. A single dose of 
PCV13 may be administered for who are 
at increased risk for invasive pneumococ-
cal disease because of sickle cell disease, 
HIV infection or other immunodeficiency 
state, regardless of whether they have pre-
viously received PCV7 or pneumococcal 
polysaccharide vaccine (PPSV)23.

children aged 2–5 years.15 Pneumococcal 
vaccination in not recommended in chil-
dren aged five and above. The recom-
mended dosage for PCV 13 is 0.5 mL, and 
the vaccination route is intramuscular.

Schedule for Pneumococcal  
Conjugate Vaccines16

Infants and children who have not previ-
ously received PCV7 or PCV13. Indian 
Academy of Pediatrics recommends three 
doses at 6, 10 and 14 weeks with a booster 
at 15 months. Infants receiving their first 
dose at age < 11 months should receive 
three doses of PCV13 at intervals of 
approximately four weeks with a booster 
at 15 months. Children aged 12–23 
months should receive two doses with an 
interval of at least eight weeks between 
doses. Unvaccinated healthy children aged 

Recommendations for  
Pneumococcal Conjugate  

Vaccines in India

The burden of pneumococcal disease is the 
greatest among the underprivileged chil-
dren in India. The PCVs are thus of public 
health importance and ideally should be 
available to all children. However the high 
cost of PCVs and the limited coverage of 
the currently available vaccine are impedi-
ments. GAVI has offered to supply PCV at 
a cost of 0.15–0.3 USD/dose to India for 
inclusion in the national immunization 
schedule and commits to extending this 
support until the year 2015.11 The risk of 
invasive pneumococcal disease is signifi-
cantly lower in healthy children above the 
age of two years and thus benefit achieved 
with vaccination of these children is likely 
to be lower. Vaccination with single dose 
of PCV vaccine may be considered in 
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